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In stating existing theory, one can do no better than to quote Johan Hjort, who,
perhaps more than anyone else, was responsible for bringing attention to the impor-
tance of year-class success or failure as the explanation of fluctuations in the sea
fisheries. In 1914 he advanced, and in 1926 (p. 32) reiterated, the theory that:

The rich year-classes appear to make their influence felt when still quite young; in other words,

the numerical value of a year-class is apparently determined at a very early stage, and continues in
approximately the same relation to that of other year-classes throughout the life of the individuals.

It has already been shown that the observations on mackerel in 1932 are in harmony
with this theory (p. 204).

Hjort (1926, p. 33) in discussing the great Norwegian cod and herring fisheries,
suggested further: ‘ :

As factors, or rather events which might be expected to determine the numerical value of a new
year-class, I drew attention to the following two possibilities:

(1) That those individuals which at the very moment of their being hatched did not succeed in
finding the very special feod they wanted would die from hunger. That in other words the origin of
a rich year-class would require the contemporary hatching of the eggs and the development of the
special sort of plants or nauplii which the newly hatched larva needed for its nourishment.

(2) That the young larvae might be carried far away out over the great depths of the Norwegian
Sea, where they would not be able 10 return and reach the bottom on the continental shelf before
the plankton in the waters died out during the autumn months of their first year of life.

Observations on mackerel do not support the first possibility. Mortality imme-
diately after hatching was little, if any, greater than at other times, and hence failure
of the 1932 class could not have been due to acute dearth of food at the hatching time.
If shortage of food was responsible, it had its effect either throughout the period of
planktonic existence or at the transition phase (9- to 10-mm.), well after the hatching
time.

On the other hand, the second possibility bas strong indications of support in the
mackerel data. Not only did the heightened mortality at the 9- to 10-mm. lengths
appear to be connected with drift of the larvae, but there also was a marked corre-
spondence between success of the year-classes 1930 to 1933, and the drift that they
must have experienced as the result of dominant winds in May of these four years.

That drift may in general be an important influence on success of year classes is
further suggested by a similar finding for the American haddock (Walford, 1938,
p. 55), wherein the relative failure of the 1932 class corresponded with drift of larvae
away from Georges Bank, and relative success of the 1931 class corresponded with a
pattern of circulation that kept the larval population on Georges Bank. -

 Thus, in the two instances where the events at sea have been traced, it was the
oceanic circulation that influenced the success of year-classes; and in the one case
where the course of mortality (in a failing year class) at sea was traced, it was not any,
if at all, higher at the hatching time, and hence failure could not be attributed to acute
shortage of food at this period.

In addition to the actual facts observed and their contribution to the understand-
ing of year-class success or failure, the development of technique for determining mor-
tality rates can have significant influence on future development of fishery science.
If applied over a series of years, it would provide the data needed for separately evalu-
ating the correlation of the size of the spawning stock with numbers of resulting off-
spring, and the correlation of the survival of offspring with the contribution of the
year-class to the commercial stock. The predictive uses of such knowledge would be
of obvious value to the conduct of fishing operations and to the trade in fishery
products. But the value of such knowledge in formulating conservation policies would
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be even greater than its value for predictions. These separate correlations would
provide a basis for determining the size of spawning stock necessary to maintain an
undepleted fishery. Efficient utilization will be possible when a reliable estimate can
be made of the proper size of spawning reserve. Until then, there will always be
danger of reducing the annual take, on the one hand, by attempting to preserve more
spawners than needed, or, on the other hand, by catching more spawners than can
be spared from the stock needed for adequate reproduction.

APPENDIX
METHODS OF DETERMINING SIZE AT MATURITY

4

Samples of fish were taken at various times at Woods Hole, Provincetown, and

Sagamore, Mass., during the period June 24 to July 21, 1925. The fish were measured
to the nearest half centimeter on a straight line from tip of snout to the extremity of

the midcaudal rays.

small opaque gray, enlarged white, running milt, and spent.

were classified as mature.

Gonads of the males were graded by eye as small translucent,

The last three grades
Gonads of females were graded by eye as small translucent,
small granular, enlarged granular, translucent spots, running ripe, and spent. The
last three grades were classified as mature.

The results are summarized in table 13.

TABLE 13.—8ize of mackerel at maturity as indicaled by 1,116 individuals taken by traps z‘ri the
vicinity of Woods Hole, Mass., and in Massachusetts Bay during the period, June 24 to July 21,

1925
. Males Females
Length, centimeters
Immature | Mature Mature | Immature | Mature Mature
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TaBLE 13.—S8ize of mackerel ai maturity as indicated by 1,116 individuals taken by iraps in the
vicinity of Woods Hole, Mass., and in Massachuseits Bay during the period, June 24 to July 21,
1925.—Continued.

Magles . Females
Length, centimeters
Immature | Mature Mature | Immature | Mature Mature
%55 Numbcr3 Number7 Percent Number Nwmber7 Percent
370 6|y 1 3|
37.5 - 2 e 1 [ 35 [,
38.0 R 2 2 |ieeee
38.5 . - 2 b3 ISR
Total. ' 3 19 86 2 18 %
39.0.. .. . 2 .
39.5 2 b2 P,
40.0 ) . 1 - -
B USRI PRI 5 100 |ocaeeas 2 100
More than 40_. ) 1 2 06 | oo 14 100
Grand total 348 230 {oemeoaas 440 98 |ovemreaneaen

METHODS OF COLLECTING EGGS AND LARVAE

Mackerel eggs and larvae were collected during the spawning season in the spring
of each vear from 1926 to 1932, inclusive. The initial work was exploratory and quali-
tative in nature. Tows during the period 1926 to 1929 were drawn horizontally at
the surface, mid-depth, and just above bottom. In 1930 and 1931 oblique hauls were
employed. In 1932, oblique hauls were continued, and & device employed to measure
the quantity of water strained through the nets. The following description refers to
tbe collections made during 1932.

Nets used.—The plankton net used during the first 7 cruises was 1 meter in diamé-
ter at the mouth, and 4 meters long. The first meter of length was eylindrical and
composed of No. 0 millers’ gauze with 15 meshes per lineal centimeter, and for the last:
3 meters the shape was conical and the material of No. 2 gauze, with 21 meshes per
lineal centimeter. At the end of the cone, attached by a coupling device, was a
“cod-end” 5 inches in diameter and 10 inches long, of No. 12 gauze, in which the catch
collected.. During the ninth and tenth cruises, a stramin net was used, which was
2 meters in diameter (at mouth), and of the same proportions as the meter net. :

Method of towing.—To sample uniformly throughout the range of vertical dis-
tribution of eggs and larvae, the method of oblique towing was used. This consisted:
of paying out an amount of line appropriate for the maximum depth to be reached by
the particular tow,; then hauling back a certain amount of line at fixed intervals of
time, usually 5 meters every 2 minutes or 2 meters every 1 minute, until completion
of the haul. During the period of hauling, the speed of the ship was kept as nearly
uniform as possible. : : o

During the first seven cruises, when 1-meter nets were used, one net was towed
at the shoal stations where the water was nearly uniform from surface to bottom, and
two nets at the deeper stations where thermal stratification of water was prevalent.
At the stations where two nets were used they were attached to the towing cable at
intervals estimated to be appropriate for the upper net to sample down to the thermo-
cline and the lower net a nearly equal distance below the thermocline. In a typical
instance, with a sounding of 50 meters, the lower net would be attached at the end of
the line, the upper net 25 meters from the end, and another 25 meters payed out,
making 50 meters of line all told. Towing at the usual speed, the line would stray
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45° above the first net and 28° below it. The depth ranges of fishing would then be
0-18 meters and 22-44 meters, respectively, for the upper and lower nets. Since the
course of plankton nets through the water usually is undulating (Russell, 1925, pp.
603-604), the theoretically unfished gap between the nets and the theoretically
stepwise character of hauls would both be practically obliterated and the sampling
virtually uniform, except for the greater depth range covered in unit time by the
lower net. The latter was taken into account in the subsequent treatment of data.

During the eighth and ninth cruises when the hauls were made with a 2-meter
net, only one such net was used, and at the deeper stations it was sent down to a depth
roughly equivalent to that reached by the deeper of the two nets employed on earlier
cruises, so that the single, oblique haul of the 2-meter net sampled through approxi-
mately the same strata as the two nets of the preceding cruises.

Measurement of quantity of water strained by the nets.—It is obvious that two
variables, speed of towing and degree of clogging, seriously modify the flow of water
through plankton nets, causing variations in the catching capacity. To eliminate these
sources of variability, a current meter was installed in the mouth of the net to measure
the flow. The utility of current meters in measuring the volume of water passing
through a plankton net depends on whether or not the flow past the meter is equal
to or proportional to the average flow of water into the net. By towing, at usual
speeds, a standard net with a current meter in the center of the mouth and another
meter at the periphery, it was found (Williamm C. Herrington, unpublished notes)
that the flow past these two positions differed less than 10 percent. Since these
positions were such as to register the maximum difference in rate of flow, if any ex-
isted, this evidence was taken as indicating uniform flow into all parts of the mouth
of the net. Hence we regarded the registration of flow past the meter as directly
measuring the flow through the entire opening.

The instrument used for measuring the flow consisted of the propeller mechanism
and revolution counter from a dismembered Ekmann current meter, turning five to
six revolutions per meter of flow at usual towing speeds. For precise determination
the meter was calibrated over the range of towing speeds. The total revolutions
turned during a tow were converted to speed by dividing by the duration of the haul,
in seconds; and the equivalent rates of flow were found from the calibration graph.
These are the rates used in the specimen computation of table 15.

While the current meter was used as a standard procedure, there were times when
mechanical difficulties prevented proper registration. To provide basic data for
comparable treatment of hauls made on such occasions, records were taken periodi-
cally, during each haul, of the towing wire’s angle of stray and of the ship’s speed as
measured by timing the progress of the ship past a chip cast alongside. An estimate
of the extent to which the net was clogged was made at the end of each haul. Rela-
tions between these observations and flow past the current meter gave average factors
by which angles of stray or ship’s speed could be translated to terms of equivalent
current meter measurements. This afforded means of estimating the flow on those
hauls which were not accompanied by reliable current-meter records. All the hauls
of cruise I, and 5 percent of the hauls on subsequent cruises were of this class. For
these hauls there was some error of estimate which may have been considerable for
individual instances, but were, we believe, of random nature tending to balance each
other, and so could have introduced very little inaccuracy into the general results,
based on averages of a number of stations.
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Only one current meter was available, and this was used in the upper of the two
nets. When more than one net was on the line, the flow through the lower net was
assumed to be the same as that through the upper net except as modified by clogging.

Four degrees of clogging were recognized according to the following definitions:
0—When net is hauled to deck, water runs freely out of net and cod-end so that no
water is left by the time the net reaches deck. 1—Water runs out of net freely but
out of cod-end slowly so that some water is left in cod-end when net reaches deck.
2—Water runs out of net so slowly that it remains above level of cod-end coupling
when net reaches deck, but falls to level of coupling after a short interval of time.
3—Entire net visibly covered with clogging organisms and water stays above coupling
so that special means must be taken for washing down net.

By the graphical partial correlation method (Ezekiel, 1930, pp. 143-145), it was
found how much the relation between the angle of stray and the quantity of water
strained was modified by the various degrees of clogging. The amounts by which
clogging changed the average rate of flow for given angles of stray was +0.032, —0.03,
—0.073, and —0.108 meters per second for cloggings of 0, 1, 2, and 3, respectively, on
the clogging scale as above defined. For the hauls made without current meters in
the nets, these values were added to the theoretical flow as estimated from the angle
of stray. The magnitude of these corrections is given by their percentage relations
to the average rate of flow, which were 8, —1, —18, and —26 for the respective
degrees of clogging. These, of course, are averages for each of the 4 degrees of clogging.
The extreme individual values were plus 37 percent and minus 29 percent, which
indicates that the total flow through an extremely clogged net at times was only half
as much as through a very clean net. Since the clogging is progressive during a haul,
it is obvious that practically no water is strained toward the end of any haul in which
the net becomes badly clogged. The hauling method employed in this work, there-
fore, would undersample the upper layers relative to the lower layers. This would
be a serious difficulty if clogging were often severe, but during 1932 only 4 percent of
the hauls were of third degree and 15 percent of second degree clogging; hence uneven
vertical distribution of sampling did not often occur. No adjustment was made for

this effect.
ENUMERATION OF EGGS AND LARVAE

Eggs and small larvae were so abundant in many of the meter-net catches that a
sampling method was necessary to estimate the total numbers caught. The formalin
preserved plankton catch was transferred to a wide-mouthed graduated receptacle,
enough liquid added to bring the level to a certain mark (often 2,000 cc.), the contents
stirred vigorously to mix uniformly, and a dipper then plunged into the mixture and
withdrawn level full. The dippers were of the type made for dipping cream, each
comprised of a small straight-sided cup with a long handle. Several sizes of dipper,
each of known capacity, were used and one or several dipperfuls taken, depending on
the size of sample desired. All fish eggs and larvae were removed from the sample.
From the remainder of the catch, all larvae larger than about 5 mm. in length were
removed. From the 2-meter net catches all the larvae were removed.

Mackerel eggs and larvae were separated from those of other species and further
-examined, counting the number of eggs at each of three stages of development and
the number of larvae at each millimeter of length. Measurements were made with
the aid of microscope and eye-piece micrometer for larvae under 7 mm. and with
millimeter rule and unaided eye for larger ones.  The measurement was from tip of
snout to end of notochord in larvae, and to base of caudal rays in post-larvae. Dis-

525293—44— 5
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torted specimens were classed by matching them with straight specimens of known
‘length. , ‘

" The method of converting the counts to total catch was simple in the majority
of instances because usually the mackerel material consisted either entirely of eggs and
small larvae, so that the total catch could be computed directly from the known
volume of sample sorted and the known volume of the plankton from which the sample
was drawn; or entirely of large larvae sorted from the entire catch, so that a simple
count represented the total. In a minority of instances, when both small and large
larvae occurred in the same haul the tetal had to be computed from a combination of
the sampled numbers of small larvae and the total numbers of large larvae.

The specimen tabulation (table 14) illustrating the computation is self-
explanatory except for the treatment of those sizes of larvae which were too scarce
to be adequately represented in the small sample. Referring to columns 2 and 3
of table 14, it is obvious that the numbers of 8-mm. larvae were too few to have
been taken in the small sample and also that in sorting the remainder, larvae as
small as 6 mm. and perhaps also 7 mm. were not fully removed. Therefore, the
3- to 6-mm. larvae, inclusive, in the small sample were taken as representing the

2,

000
5 and entered

catch of these sizes and the items of column 2 were multiplied by

in column 4. The numbers (2) in the 7-mm. category in the small sample (column 2)
-were taken as representing the numbers of larvae 7 mm. and over, which should then
2,000 . . .

total 2><—1—1—2—=36 in the entire sample. Since there were known to be 6 larvae
of 8-mm. length (column 3) in the catch, the entry of 6 was made opposite the 8-mm.,
class in column 4 and the entry of 36— 6=30 opposite the 7-mm. class. The count of
larvae in the lower haul (table 14) included no larvae larger than those found in the
small sample, and the total numbers of each size (column 8) were computed simply
1,500

by multiplying the counts in the sample (column 6) by —1’5—

TaBLE 14.—S8pecimen computation for converting counts of eggs and larvae to total catch on the standard
basis of 17.07 cubic meters of water sirained per meter of depth fished

[Data relate to station 21491]

Upper haul Lower haul

Col- Col- Col- Col- Col- Col- Col- Col- Col- Col- Col- Col-
umn 1 jumn 2|umn 3 {umn 4 |umn § |{umn 6 (umn 7 |umn 8 [umn 9 |umn 10;umn 11| umn 12
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i in in

in
sample | sample |remain-| Com- | d p h
der | puted ized in der | puted | & (Col- | ized | umnb)

of :
28/2000 1112/2000] sorted | total ‘(’%tgllf sa!:)lfple sorted | total (‘é‘)gi_ umn8g) | catch
sorted | sorted for catch wmn 4 {112/1500 for catch

umn-5§ -
larger % 0.21) | umn 9)| X 0.69)

Stand- Count Con- | Net | Stand-
ard- | Count remain-| Com- tam- | catch ard {Col-

eggs | larvae | larvae

Numb;r Number| Number, Nungr Nungr Number| Number| Number| Number| Number| Number | Number
100

Eges: Stage C__ ..o 2 cccmeiifeccunn| M3 | MO0 | oo

Larvae (mm,):
3 338 8 |- 107 71 36 23 361
4___ 214 150 L 3 PO 32 22 14 164
5... 268 188 [ 1 80 39 41 214
] 197 138 1 2 13 29 ~16 —16 122
e 30 21 1 3 13 4 -9 6 27
8 6 [ J [ RO SO, 1 ! -1 3
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In this particular sample the special treatment concerned the larvae of 7-mm.
and upward. This was not uniformly true. The completeness of removal of large
larvae from the remainder varied with the character of the plankton with which they
were mixed and also, no doubt, with the fatigue of the person sorting the material.
Due to this variation each haul was treated according to the internal evidence pro-
vided by the counts therefrom. More often than not the relative counts of the
small sample and of the remainder indicated completeness of removal of smaller
than 7-mm. sizes from the latter so that the length of larvae concerned in the special
treatment was usually 5 or 6 mm. rather than 7 mm. as in the sample given.

COMPUTATIONS OF CATCH PER STATION

Standard houl—Since it was desired to have a number representing the total
population of eggs and larvae at each station, regardless of depth, the catches were
converted to the basis of a standard amount of straining per meter of depth fished.
The standard amount selected was the average of actual performance, as measured
by the current meter during the first seven cruises of 1932, which was 17.07 cubic
meters of water strained per meter of depth fished. The average performance was
taken rather than any arbitrary amount because it involved a minimum alteration
of original data, and the resulting figures represent nearly the actual numbers caught,
except for the last two cruises, when the adjusted two-meter net catches represent
approximately one-sixth of the actual numbers taken. Where an upper and a lower
net were employed, the standardized catch of the lower net was added to the stand-
ardized catch of the upper net after a correction for contamination was applied to
the numbers found in the catch of the lower net. The computations are illustrated
in table 15.

The procedure for 2-meter-net hauls was exactly the same as for l-net hauls
by 1-meter nets except that an additional factor of one-fourth was applied to
offset the quadrupled cross-sectional area of the net’s mouth. Other things being
equal, this would have resulted in standardization factors about one-fourth as large
as those for the l-meter nets, but actually the 2-meter net was towed somewhat
faster and its oblique path was somewhat more gradual due to a higher towing angle
in relation to the amount of line hauled in at each time interval. Hence the average
amount of water strained per meter of depth fished was about 6 times, instead of 4
times, as great as in the 1-meter nets, and the factors for standardizing accordingly
averaged about one-sixth.

For both sizes of net, therefore, the resulting factors for standardizing given in the
columns headed ““S factor” in tables 17 and 18 are such as to convert the catches at
each station to the equivalent of the numbers that would be found in a column of
water with a cross-sectional area 17.07 square meters, and extending from the surface
to the deepest level reached by the nets at each station. This may also be stated
as being equivalent to 21.7 times a vertical haul of a 1-meter net of perfect straining
capacity.
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TaABLE 15.—Specimen computation of factors for adjustment of haul to standard basis of straining 17.07
cubic meters of water per meter of depth fished and for ascertaining contamination of caich of the
lower net in passing through the upper siratum ’

[The data relate to station 21491]

Item Unit Upper net | Lower net

Thickness of stratum fished. . __ .. .. .. oo Meters.
Time fished (exclusive of time spent by the lower net in passing through
the upper stratum),
Rate of low through net (from current meter)..
Clogging (on arbitrary scale, see text)_.
. Adjustment for clogging_ .. _..........._.
Adjusted flow (item 6 plusitem 8) ... . .. __....__
. Total flow (item § times item 9)

. Standard flow (item 4 times 17.07'1) ______

. Factor for adjusting to standard haul (ﬁz‘; :;
. Time sﬁxmt by lower net in passing through the upper stratum.__._.____
. Flitl):w t lrat;ugh net while passing through the upper stratum (item 9 times
em 13).
. Factor to be applied to catch of upper net to find the number of organisms
caught by lower net while passing through the upper stratum.
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Correction for contamination.—The nets were lowered and raised without closing.
Consequently when two nets were used, the portion of the catch of the lower net taken
during its passage through the stratum fished by the upper net may be considered as a
contamination. The amount of this contamination was computed from the known
average concentration of mackerel eggs and larvae in the upper stratum, the known
time spent by the lower net in passing through this stratum and the assumed flow
through the net (the same as that registered by the current meter installed in the
upper net after correction for clogging). The computations were made for each stage
of egg and length of larva, and the resulting numbers subtracted from the catch of the
lower net (table 14). In all instances, the corrections were substantial, and at many
stations approximated the entire catch of the lower net. Important numbers usually
remained after the correction at those stations where the upper net did not fish down
to the thermocline and the lower net fished in the stratum above the thermocline for
a time in addition to the time spent while it was being payed out and hauled back
through this stratum. As might be expected from consideration of the laws of
random sampling, the amounts to be subtracted were sometimes in excess of the
amounts caught in the lower net. When this occurred, differences were negatively
added to the catch of the upper net, these instances of over-correction offsetting other
instances of under-correction, leaving the average undisturbed.

Relative catch of 1-meter and 2-meter nets.—A comparison of the catching efficiency
of 1- and 2-meter nets is afforded by 19 instances during cruises VI and VII where
both nets were hauled at the same station. The hauls were made, and the results
were converted to the standard basis by the methods already described for both
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nets, excepting that no current meter was employed to measure the flow of water
through the 2-meter net. In lieu of this measure, the speed of towing was measured
by timing the travel of the ship past a chip cast alongside. It was later found from
a statistical analysis of the relation between chip speed and flow through meter nets
as measured by the current meter, that the force of the wind modified the chip speed
materially. From the relationship established, a schedule of adjustments was applied
to the apparent chip speed, to convert it to an approximation of true towing speed.
This apparent flow was used instead of a current meter reading. Because of the sub-
stitution of & deduced value based in part on average performance instead of on actu-
ally measured value, the two members of individual pairs of hauls are not strictly
comparable, but the average, or sum, of the 19 hauls with each type of net is not subject
to this fault.

From the distribution of sizes of la,rvae caught by the respective nets (table 16),
it is obvious that the smallest sizes of mackerel larvae were almost entirely lost through
the coarse meshes of the 2-meter net; that the 6- to 9-mm. sizes were incompletely
retained; and that sizes from 10 mm. upward were fully retained by the larger net.

Two conclusions may be drawn from the comparison: (1) the catches of the two
nets, per unit volume of water strained, are virtually identical for larvae 10 mm. and
upward, and nearly so for thé 7- to 9-mm. sizes, hence no material distortion can have
resulted from the pooling of data from the two types of nets, according to the methods
employed in this report. (2) Both types of net must have taken essentially all the
larvae of sizes 10 to 22 cm. in length that chanced to be in their path, for if any larvae
tended to dodge the nets they would surely have been relatively more successful in
eluding the 1-meter net, and thus lowered its catch of the elusive sizes in relation to
that of the 2-meter net. The closeness of the paired values for the size range specified
is eloquent evidence this did not take place. It is to be regretted that no such paired
hauls are available for the later cruises, when catches of still larger larvae might have
indicated the upper size limit for effective catching of larvae by plankton nets.

TasrLe 16.—Comparison of numbers of larvae cought by 1-meter nets and by 2-meter nets at 1dmtwal
stations of cruises VI and VII : ,

[Catches of both nets were converted to the basis of straining 17.07 cubic meters per meter of depth fished]

Length of larvae (millimeters) 2":::{“ 1",’::{“ Length of larvae (millimeters) 2‘2‘,‘&“’ 1‘]1111:;t o

Number Number Number | Number
2R 0.39 6,214 || 12 s 12.84 13
4 .61 230 | 18, e —— 9. 50 10
5... 1.76 M43 1 14.__. 5.86 8§
8 7.40 56 {| 16 o e . 3.14 4
7 17.33 33 || 16-. - A8l
8 2810 26 11 17.. : 48 R
9 20,28 37 1} 18__ . R 1
10.... 13.75 24 |} 20.. N - I O,

13.17 14 || 22..... . 11, I O,
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- . TaBLe 17,—Record of oblique hauls made by 1-meter nets during cruises I to VII, inclusive, in 1932

[For explansation, see items of table 15 designated by the figures enclosed in parentheses in the column headings of this table]

Upper net Lower net
Cruise, locality, and | Sta- Dat het
haul tion ate our 8 | Clog- . 8 | Clog:| m; c
Depth | Time| Flow factor Depth | Time| Flow h Time
ging factor| ging factor
@ | @ a0 TEF R @ | @ a0 [T aF | 03 |EE
CRUISE 1
20 39 11,200 | 1392 | 2.16 2
23 251 960 11406 | 1.34 0
2 441 780 |1203 | 4.71 2
7 54 {1,380 |1538 | 2.18 2
3 ‘14 [1,140 |1 492'| .62 0
24 13 |1,320 | ! 470 .60 2
21 15 11,260 |1 621 .62 [
18 +15 {1,320 11465 | .70 - 1
17 17 1,200 | 1442 | .84 0
7 19 | "900-{1292-| 1,41 2
10 21 | 900 |1301 1 1,17 V1S SRR RS FUSINN SRS MUY Fpurs) EPU
13 15 660 |1266 ( 1,22 0 18 243 | 1.61 113116 1
18 18} 960 {1877 | L10 -0 - 921,059 | 419 1.14 012141 12
18 19| 900 {1367 { 1.12 0 22 [ 99 410 | .17 02 141_ .12
9 10| 950 {1418 | .90 DS U UG SR S [ SRR U
7 14| 8051300 .98 1 17| 920 360 | 1.03 1] 100 .10
5 18'| 880 1368 | 1.06 0 22| 900} 2921 1.64 21 139 .07
2 18 | 820 |1306 | 1.28 1 221 900! 3801 1.28 0| 154 .13
1 18| 860 {1350 | 1,12 [ 22| 940 385 1.4 {11 [RRURIN
18 19| 860 1330 1.25 b2 SR S SRS PSR RN SN SO
16 21{ 900 {1394 1 1,16 (U1 SR PRV AR RN FO RN SR
18 16| 845 (1386 | .90 2 20| 920 | 385 | 1.13 1| 150 A7
21 161 8201205 1.18 0 20 .07 0
8 22| 7651322 | 1.48
5 20| 900 |[13047( 1.10
2 16 | 80513631 .96
" CRUBE II' -
‘Martha’s Vineyard: S -
-]'21381 | May 18- 9 151 710| 283 ] 1.15 0
do ;6 19| 870 [ 235) k78| -2
3 17 |.940 | 256 | 1.44 3
15 22| o10| 364|131 "0
18 18| 9156 | 389 | 1.01 0
21 15| 865 | 283 | 1.15 2
1 13| ess|12s0 | 113] 1
8 14 | 875 | 481 .63 0
18 19 895 | 421} .98 0
21 12 7251 276 | .95 0
24 16 | 840 | 1208 | 1.17 1
3 17 ( 920 383 | .05 0
14 171 700 | 287 | 1.38 0
10 19 | 9256 | 343 | 1.20 1
8 20| 840| 311 | 1.40 1
5 16| 910 369 | .94 0
3 181 920 488 .80 0
11 17} 780 | 294 | 1.26 0
12 13 |..595 | 281 | 1.01 0
15 | 22| .760 1 284 | 1.68 0
18. 19| 960 | 332 | 1.24 0
20. 16 860 | 423 | .82 0
IV 22 845 212 2028 (2 fiiirioilis PO DR, virionstenl ARSI it bl
9 131 720 292 .97 1 21} 785 269 | .70 2| 130 .08
6 19| 895 | 318 | 1.30 1 22| 960 | 280 | 1.71 2 145 .07
16 9| 480 | 180 | 1.03 [ 2 (NSRRI SRR NOUESIUN FIIIPIOR SRR IR AN
20 21 | 860 | 406 | 1.12 ) U DRSS IO SR DR SO IO S
24 191 8651 326 ' 1.27 0 22 11,010 | 415 | 1,15 0 155 12

1 The flow was deduced from an;
relation between these and flow through the net as measured by current meter &t il other stations of this series.
1 Deduced from average data on subsequent hauls,

gle of stray of towing wire and degree of clogging by means of correlation diagrams based on the
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TABLE 17.—Record of oblique hauls made by I-meter nets during cruises I to VII, inclusive, tn 1939—

Continued
Upper net Lower net
Cruise, locality, and | Sta- Dat
haul tion ate | Hour ; 8 | Clog- : 8 |Clog- o
Depth | Time| Flow Depth | Time| Flow Time
@ | @& |ao |Bgerieme ) TaT | @) | oy |"BehT| €5 | as) |BEkr
CRUISE m
17 13| 7701 396 |0.71 (i}
20 16 | 840 | 264 | 1.32 1
23 18| 870 193 | 2.02 3
10 12{ 8157 327 ( .80 2
71 18| 875 | 284 | 1.38 1
T4 16 {1,000 | 243 | 1.43 2
14 16| 9656 | 328 | 1.08 1
... PR, 21389 |__.do._... 18 18| 9251 353 | 1.11 1
Neow York: 2. ’ )
: 21393 |' May 21 8 15 725] 207 {110 1
d 5 12| 755|374} .70 1
d 1 15| 995 ) 438 .74 1
22 18 | 875 | 412 { .95 1
13 18| 760 | 170 | 2.30 2
17 16 690 271} 1.28 b OSRRPRIRY SRR USRI (PRSP FPIPIPRRS IR SO
19 14 775 205 1.48 2 17| 890 230 | 1.60 1 94 .08
22 20 840} 323 | 1.35 0 23 {1,020 | 385 | 1.30 1] 121 .08
1 19 | 9566 | 465 | .89 0 22 {1,090 | 568 | .84 [+ 1 RN I
14 13| 566 233 ]1.21 [1 35 (USRS SUEPR FUSPIONTS SRR NI SRR SO
11 13| 766 | 260 | 1.08 1 17 ) 845 318 | 1.17 0 856 .09
9 18] 8985 ) 337 | 116 2 22 | 655 300 ; 1.59 2| 113 .07
7 16 | 850 | 508 | .68 0 120 985 604 .72 0] 128 .18
17 16| 765 | 264 | 1.32 [1 ] SRS SEPRIPI PR ESRNUI S S RN
20 17| 860 | 469 .79 0
22 20 | 925.| 324°| 1.34: 1
24 16 | 975 400 .87 0
12 14 | ..700 |."3568.;. .85 0
9 21| 825/| 3341137 1 -
7 11| 725 |.'399 | .60 2 .
CRUISE IV C
Martha’s Vineyard: | . ’ . . : : ) B I
R S SN 21431 | May 28 3 17 | 980 | 340 |'1.09 3 20 (1,150} .326 | 1.33 .21 10|, .08
.. - 24 221 990 { 205 1°2.33 3 24 1,140 | 228 | 2.28 11 .128. .07
J 9 5 S, 21 19| 935 3685|113 1} 23 11,030 | 437 [ 1.14 0 110 .09
Montauk: " v
) S 10 20| 860 | 363 | 1.20
I 13 15| 960 | 401 | .81
nmr._ . 17 15| 885.{ 363 { .90
Shinnecock:
R SR [] 22| 960 | 356 { 1.34 2
I 8 S 2 16 {1,000 | 435 | .80 1
New York:
) S 11 20| 980 284 | 1.53 ) A (RORRRIPIRS DRI SEPIpE] FPUNUI P SRR
II__. 14 14| 7351 254 1120 O 17| 850 | 322 ) 1.15 0| 100 .09
.. 18 17 | 880 367 | 1.01 [} 211 980 | 442 | 1.03 0 130 .12
IV ... 21 20| 915 | 327 1.33 0 23 (1,040 | 406 | 1.23 o 102 .07
Barnegat: I_.______._ 7 20 | 940 | 325 | 1.34 R NSRRI JR NI ST UTORENIOH ORI O IR
Atlantic City: :
1 4 21| 910 257 | 1.78
1 11 550 | 161 | 1.48
22 20! 965 355 | 1.22 |-
. 20 20| 860 404 | 1.08
Capi :
7 22| 970 | 301 ] 1.59
9 16 { 800 | 274 | 1.27
L 12 18 | 955 | 285 | 1.37
' 14 15| 940 | 369 | .88
Chesapeake: IL..___. 19 19| 750 248 | 1.66
CRUISE V
20 121 770 | 383 .68 1}
23 16 (1,080 | 394 | .88 | . 3
4 15| 935 | 368 | .89 ]
20 20 915 324 11.34 "1
16 12| 895§ 520 | .50 1
12 16| 980 | 466 | .75 [1}
9 20 915 334 | 1.30 [
1 19| 815! 336! 1.28 1
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TABLE 17.—Record of oblique hauls made by I-meter nets during cruises I to VII, , tnclusive, in 1982—
Continued

Upper net Lower net

Cruise, locality, and | Sta.
bogl Y, Date

tion Hour

8 |Clog- 8 | Clog- [o}
Depth | Time| Flow tacto Depth | Time| Flow Time
@ 10 @

r| gin; factor| ging factor
® & 0 ® | a0 T T | 09 |
CRUISE V
Atlantie City:
B 21440 do. ] 20| 885 437 ]0.99 L1 25 PRSP PSRN I P I S M
y 7 13| 840 ) 4265 | .66 0 20| 930 | 502 | 0.87 0] 140 0.18
10 14| 985 458 66 0 10 (1,090 | 544 | .78 0| 131 15
13 16| 905 | 428 81 0 21 |1,005 | 510 .90 0| 142 15
4 17| 910 171 | 2.16 [ SGUIOUSS NVUSUN F N FOURI S R
1 11 690 300 .80 1 20 11, 200 W77 0] 122
23 14| 815 416§ .73 0 19 11,060 | 519 | .80 0| 150 .17
20 18 | 916 | 366 | 1.07 0 22 {1,050 1,05 0] 120 .10
11 18 11,050 | 497 | .79 [ J PSR SN RN NP S
14 16| 800 | 358
1”7 15§ 905 | 450

23 16| 910 | 447
CRUISE VI
Martha’s Vineyard:
I 7 11| 725 | 4801 .60 1 15| 855§ 65121 .64 2 97 16
4 16| 845 232 | 1.50 2 20 751 166 | 2.62 3| 139 .04
1 18| 865 | 403 | .97 0 22 |1, .95 0| 142 .14
16 9| 710| 307 .64 2 13 3421 .82 1 93 16
19 15| 985 835 .97 2 20 {1,195 | 282 | 1.54 3 131 .06
9 16| 955 | 398 | .87 0 20 11,106 | 463 | .98 1 124 n
21 171 906} 330 1.12 2 22 11,030 { 368 { 1.30 1 124 11
1 18( 895 218 | 1.80 2 22 11,000 { 180 | 2.65 21 144 05
4 211 835 | 420 1.09 0 24 |1,030 | 553 | .94 0] 136 13
14 22 |1,075. 830 | .90 [+ 1 PAOUR PSRN PO SUIPI SRR PO SR
11 15| 855 387 | .84 20| 076 | 475 .92 0 132 14
9 15 950 | 449 | .78 19 |1,085 0| .76 0] 113 13
20 21| 905 214 f 214 | | _fo e
.23 11| 835 4381 .55 [1] 16 11,015 | 558 59 0] 118 19
2 16 855 | 859 | .97 0 41} 985 | 446 | 2.00 0| 131 08
CRUISE VI
Marthe’s Vineyard: |
I 10 8901 511 42 4 10 {1,050 | 638 34 0 73 19
16| 865 | 498 70 1 16 | 980 | 556 a3 1 127 .21
171 910! 473 | .78 0 17 11,085 | 601 61 0 104 15
161 830 | 484 | .67 0 16| 975 | 602 58 0] 100 17
12| 726 | 393 66 0 12] 830 444 59 1 86 .16
16| 895 | 484 72 0 16 {1,040 | 598 58 0| 113 .18
157 930 523 62 1 16 11,175 | 700 | .50 0| 141 24
26 (1,040 | 1401 | £.35 |______{o..__ .| oo b | .
..... 17| 900 | 345 | .07 1 17 11,035 | 382 97 1 121 12
..... 20| 930 |1445 {20 ROSRURN FURIPS SR AUISIVN FUVISRION DU AN
..... 14 | 975 275 | L1 |______ 15 11,150 { 324 [ 1.O1 |______| 135 12
23 13| 860 1457 .62 0 14| 900 5650 | . 0| 128 .22
doo...} 20 15| 965 | 422 .77 [}] 16 [1,130 | 532 ( .65 0] 110 .14
June 15 14 15| 825 11411 ] .79 [ 28 OSSR OO SR (EPURVIN S NPRRSR A
June 17 ] 151 000 435 .75 1 20 13,045 | 498 | .87 1 120 .13
R | S 9 16| 940 | 4981 .70 0 20 11,050 | 590 | .74 0| 149 .18
o..do..._. 12 21| 925 356 1.28 0 24 1,035 | 43¢ 1.20 0] 135 .
June 16 23 16| 960 | 438 .79 0 20 {1,080 | 530 ] .82 0] 192 19
-.do.__.. 20 13 388 | .73 |...... 18| 030 | 440} .89 |...._. 154 12
wedo_.. 14| 830 | 365 83 0 19| 025 ) 438 | 94| O _.oifecee.
eedoo.. 5 171 750 11242 | 1.83 2 22| 990 ] 507 .94 [ 5 R A
do_.._. 8 18| 895 | 428 .91 0
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TaBLE 18.—Record of oblique hauls made wilh a 2-meter net during cruises VIII and IX, 1982

Depth Time Flow 8
Locality Station Date Hour I73) ® 10) Facg)or
CRUISE VI
Martha's Vineyard:
I - 1283 { July 1 20 28 1,440 1,128 0.138
Il 1282 |...do__._ 18 27 1, 500 1,075 .135
Montauk
T e . 1276 | June 30 7 21 1,620 2, 349 .48
IV e mrae e - 1259 [ June 25 11 28 1,740 1,131 .136
Shinnecock:
T e 1275 | June 29 13 26 1,260 987 .141
II__ - - 1274 ___do_... 18 34 1,620 729 . 266
New York:
I. e 1270 | June 28 21 29 1,440 1,128 .137
D SRS L 1271 | June 29 2 25 1,440 1,536 .088
7 - 1272 1. __do._.._ 7 24 1,440 1,728 074
V.. - - 1260 | June 26 2 21 1, 740 2,526 043
- 1261 {._.do.._. 4 25 1,440 1,632
Barnegat: I. .- 1269 | June 28 16 17 960 704 131
Atlantio City:
I. 1262 | June 26 20 14 780 572 .131
1263 i.__do.__.. 24 39 1,680 812 .256
1264 | June 27 4 34 1, 500 725 .256
1266 {._.do.... 7 34 1,880 667 .268
1268 |...do.... 18 22 1,260 987 .119
1267 |-_.do__._ 21 33 1, 560 884 .198
1268 |...d0...- 24 26 1, 560 1,684 . 080
1319 | July 23 8 43 2,460 2, 050 112
1318 | July 22 13 27 1,260 504 <282
1316 |.__do.... 17 31 1,800 1, 440 .114
1316 j___.do_... 13 31 1,920 1,152 145
1328 | July 24 23 40 1,740 841 256
1308 | July 21 8 63 1,980 1, 551 214
1307 |.._do._.. 4 72 1,680 588
1303 | July 20 6 39 2, 280 1,900 .110
1302 |...do.... 1 49 1, 620 1,053 266
1288 | July 16 13 18 960 960 -101
1290 | July 17 10 38 1,800 1,080 1
1204 | July 18 3 18 1, 500 1,925 . 050
New York: I1. - - R 1208 {._.do_.._. 16 23 1,380 1,021 .122

Nortg:—The above table does not include haulsfailing to take mackerellarvae. For alist of these see foot of table 19 and table 20.

RECORDS OF TOW NETTING AND CATCHES OF 1932

Since the methods of reducing catches of eggs and larvae to the standard basis
on which the conclusions of this paper rest, are, to a considerable extent, novel, and
therefore have not stood the test of usage, and since techniques may be altered in the
future in such a way as to require recalculation of present results to provide material
for comparison, there are given in tables 17 to 20, inclusive, the more pertinent of the
records of the cruises of 1932.

Tables 17 and 18 give the conditions under which the hauls were made, and the
relation of the data to each other may be understood by consulting table 15. Similarly,
tables 19 and 20, giving the counts of examined portions of catches and the standard-
ized total catches, were based on computations illustrated by table 14,

Since the data on hydrographic conditions have already been published (Bigelow,
1933, pp. 124-128 and 131-133) they are omitted from this paper.
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TaBLE 19.—Record of mackerel eggs and larvae caught during cruises I to. VII in 1932 -

[Numbers following the locality designation are the serial numbers of the stations.

Numbers in parenthesis are the fractio:

ns of the

haul sorted for eges and larvae. The entire haul was sorted for large larvae. The numbers given in the table are the actual
counts in the sorted fractions; numbers given on the adjusted total lines are these counts converted to total catch and adjusted
to represent the number per 17.07 square meter of sea surface]

CRUISE I

Item

Number of eggs by stages

Number of larvae by millimeter classes

A B |

New York IT 21335:
Upper haul:
Eggs and larvae (0.0260)
Lower hau
Eggs and larvse (0.0250)

Adjusted total ... R,

New York III 21334:
Upper haul:
Eggs and larvae (0.0500)
Lower haul:
Eges and larvae (0.0500)

Adjasted total__.___.._.._______.

New York IV 21333:
Upper haul:
Eggs and larvae (0.0100)
Lower haul:
Eggs and larvae (0.2000)

Adjusted total ... _...__.._.
New York V 21332 1
Upper haul:
Eggs and larvae (0.1000)
Adjusted tots.l ...................
Bamegat I 21336
Upper hatr
© Eggs and larvae (0.1000).
Adjusted total.. ...l ____.___
Atlantic City 121337

-Upper haul:
Eggs and larvae (0, 1000)

Adjusted total. ... ..~ er.lllIfT

Atlantie City II 21338'
S Uppe haul:
is aud larvae (0.0600)
Lower

Eggs and larvae (0.0500)
4dlusmd total ...................

Atlantie City III 21339:
Upper haul:
Eggs and larvae (0.0500)
Lower haul:
Eggs and larvae (0.0500)

Adjusted total - —ueeee .

Atlantic City IV 21340:
Upper haul:
Eggs and larvae (0.0500)
Lower haul:
Eggs and larvae (0.0500) oo ._.__

" Adfusted total. oo oeeeo

Cape May II 21345:
Upper haul:
Eggs and larvae (0.0500)

Adjusted total.. ... .. ___

Cape May 11T 21344:
Upper haul:
Eggs and larvae (0.1070)
Lower haul:
Eggs and larvas (0.1000) « coeeneen..

Adjusted total.... ...

179
43

5, 806 206

19 15 |

10

344 | 314

47
13

1,180 | 201

©
19

12

1,388 278

177 10

3,503 515| 198

32
22

220 134

87

3
3

491 1,485

381

See footnotes at end of table.

2,635
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TasLE 19.—Record of mackerel eggs and larvae caught during cruises I to VII in 1932—Continued
CRUISE I—Continued

Item

Number of eggs by stages

Number of larvae by millimeter classes

B

Cc

4 5 6 8

Cape May 1V 21343:
Upper haul:

gs nnd larvae (0.1000)
Lower
Eggs and larvae (0.1070)
Adjusted total. ... ... ...
CapIeI M“)Y 21343:
81
pper %s and larvae (0.0500)
Eggs and larvae 0.0500)
Adjusted total_..-.--_._..._‘,_.-.
Fenwick I 21346: ’ )
~Upper haul:
Eggs and larvse (0.1000)
Adjusted total.. ... .. ...
‘Winterquarter I 21347:
Upper haul:
Eggs and larvae (0 10583) . e
Adjusted total..___.._._______._.
Winterquarter II 21348:
Upper haul:
Eggs alnd larvee (0.0867) . ....oce.-

Lower haul:
Eggs and Jarvae (0.1333)

Adjusted totalo ... .. ...

Wint.erquarter 111:21349: . -
Upper haul:

Eggs and larvae (0.0533)

Large, larvae .....

706

991

=8

75

~ Lower.
Large
Adjusted total
Ohesa; 121352:
. Uggaese haul:
- Eggs and-larvae (0.3000) . ...._..._
Adjusted total.._._ ... __._....
Chesapeake II 21351;
Upper haul:
Eggs and larvae (0.3333)
Adjusted total ___.._____..__..._.

Grand adjusted total.._....._.

Eggs and larvae (0. 1300)..;._;...;. i
e larvae.

10

13

1,690

Martha’s Vm u{ard I21381:2
Eggs (0.0187) larvae (0.0373)_.._...
Adjusted total
Montauk I 21375
Uppﬂgs (0. 0280) larvae (0.0560). ...
Adjusted total . ........_...._.
Montauk II 21376: 1
 Upper haul:
Eggs and larvae (0.0560) .cccueunn..

Adjusted total... o oooeoooaaoan

See footnotes at end of table.

25

1,170 .

18
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TaBLE 19.-—Record of mackerel eggs and larvae caught during cruises I to VII in 1938-—Continued
CRUISE II—Continued

Number of eggs by stages Number of larvae by millimeter classes
Item e
A B [o] 8 4 5 [ 7 8 9

Shinnecock I 21374:1
Upper ha

ul:

Eggs (0.0280) larvae (0.1120) ..._.__ 66
Adjusted total. 2,662 |
Shinnecock IT 21373

Upper hai
ggsandla.rvae (0.0560) - < eeveee 5 [ I VSRR | SRR PRI SR, - ) R
Adjusted total...onovuooeeeonn. 56 i1 P | RN I, A, SURUTI IR ; I

New York I 21369: )
Upper haul: e
Eggs (0.0187) larvae (0.0378)....... 2 162
Adjusted total 1,157 | 8,510
New York IT 21370;
haul: : :

Eggs (0.0124) larvae (0.0248) ___.... . 14 3 I 35 SRR ORI RS AU M, -

Lower haul:
Larvae (0.0448) oo oo cicai e [acnemnea e 9 -

NewUYork 111 21371:8

pper haul:
Eggs and larvae (0.0560)

Barnegat I 21368:
Upper haul:
Eggs and larvae (0.0280)........... 191 40 7 (13 30 DURINURIION RPURUION FORIA N ISR e
Adfusted total......._.......___. 9,420 | 1,972 8,500 ) 3,000 |...___. . - -
Atlantic City I 21367:
pper haunl: .
Eggs (0.0187) larvae (0.0878)-...... 15 23 23 2 PO U NI FUp
Adjusted total. 965 | 1,480 | 1,480
Atlantfo City II 21866: : .
Uppe r haul | :
=0t Rges and larvae (0.0580) .. ... 1 “ 8 9 kI EPSIPRN IR FOU
- Adjusted total.oe ... .. .. 25 75 225 b V{70 DR SN RPN SRPRIUIIN BENIPRIS N
Atlantic City IIT 21365; 9
Upper haul:
Eggs and 1arvae 0.0373) ol fie e 2 2 Hemaccmen - - clmmecenc|acanmnenaforucanan
Largelarvae . oo oeeeni]emmmmee e ceeaas R -1
Adjusted total .- 50 Fi 0 2N | I ISR MU SO, ) U S S,
Atlantic City IV 21364; 3 -
Upper haut:
Eggs and larvae (0.0873) ... SIS SNSRI I, 2
Adjusted total I S, L2 20 | S P, [N FRRSON IR
Cape May I 21359
Upper haul,
Eggs and larvae (0.0560). ... 8 2
Adjusted total ————— N — 68 [T CSN FORR R any e S 3 I
Cape May IT 21360: ’
Upper haul '
Eggs (0 0280) latvae (0.0560) - ... 74 21
Adjusted total. — [T . 2,605 || 379 .-
Cape May III 21361. s
~"Upper ha Vo : . g :
Eggs and larvae (0. 0560) ................... 4 5 1

Adjusted total oo oceneieoosfooeeene| 120|150 FY1%) AN NN [N U . S
8ee footnotesatend of table.. - .. . ..
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Tasre 19.—Record of mackerel eggs and larvae caught during cruises I to VII in 1932—Continued
CRUISE H-—Continued

Item

F
Number of eggs by stages]

Number of larvae by mfllimeter classes

o}

4

Cape May IV 21362
P s and larves (0.0560)
an arvae
Lowarg ﬁ
Larvae (0.0560) .

Adjusted total ... .__.________._.

Cape May V 21363: 1 .
Upper haul:
Eggs and larvae (0.0560) .

Adjusted total

Winterqusr);ter T 21358:

U aul:
ppﬁrggs and larvae 0.0878) - oo

Large larv:

Adjusted total . ___...___________

Winterquarter IT 21357:

Upper haul:
P Eggs and larvae (0.0373) ...

Large larvae.

Lower haul:

Adjusted total ..o

Winterquarter ITI 21356:
Upper haul:
Eggs and larvae (0 0560)
Large larvae.
Lower haul: 3
Large larvae._.

Adjusted total ... ooooeeas

OChesapeake I 21353:
Upper haul:
Eggs and larvae (0.0560)
Large larv:

Adjusted total.. ... oo

Chesapeake IT 21354:
Upper haul:

Eggs and larvae (0.0373) ...
Large larvae.

Adjusted total_....._...._ .. ...
Chesapeske ITI 21355: 3
Upper haul: ¢
Largelarvae. .. ooooioaeen

Adjusted total -

Grand adjusted total._......._

751 311 21

See footnotes at end of table.
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TaBLe 19.—Record of mackerel eggs and larvae caught during cruiseg I to VII in 1938—Continued
CRUISE III

Item

Number of eggs by
stages

Number of larvae by millimeter classes

A

10 11

Martha’s Vineyard I 21382:1
Upper haul:
Eggs (0.0280) larvae (0.0560) - -
Adjusted total._.______...
Montauk I 21387:3
Upper haul:
Eggs (0.0187) larvae (0.0373)
Adjusted total ______.__________
Montauk II 21386: 2
Upper haul:
Eggs and larvae (0.0560) __.__.__..
Adjusted total ... ______._____.
Shinnecock T 21388:
Upper haul:
Eggs (0.0224) larvae (0.0448)
Adjusted total..ooooomooceoao
Shinnecock IT 21389: 1
Upper haul:
Eggs and larvae (0.0560).._.....__
Adjusted total
New York I.21303:
Uprge hl“(1(} 0224) larvae (0.0448)
] 88
Lowergi
Larvae (0.0373) c e
Adfusted total___._____._.._____
New York II 21392
Uppe
%s (0 0224) larvae (0.0448)
Lower
Larva.e (0 17 1£:) RS
Adjusted total, oo oo oooonos
New York III 21391 3
Upper haunl
Eggs and larvae (0.0873) ...
Adjusted total __.._______.__._.

New York IV 21390: 1
U haul:

Adjusted total....

Barnegat I 21394:
Upper hanl:
Eggs and larvae (0.0280)....._....

Adjusted total..___..._..____.__
Atlantic City I 21395:
Upper haul:
Eggs and larvae (0.0448)_._____._.
Adjusted total .__....____.__ S
Atlantic City II 21396:

Upper haul:
Eggs alnd larvae (0.0373) .. ...

327

95

15,470

4,500

1,183

12

100

312

24

1,479

10

Lowerhaul:
Larvae (0.0448)___._________._...__

Adjusted total....___.._.....__
Atlantic City IIT 21367:3

Upper hau
Eggs and larvae (0.0373) __......._

Adjusted total....

See footnotes at end of table.
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TaBLE 19.—Record of mackerel eggs and larvae caught during cruises I to VII in 1932—Continued

CRUISE III--Continued

Adjusted total ... __.______

Cape May IV 21400:3

Upper haul:
Eggs and larvae (0.0747)_______ _—
Largelarvae. ..o e eo...____

Adjusted total_...___.__.__.____

Cape May V 21399:8
Lower haul:
Larvae (0.0560) - .-.occooo ...

Adjusted total ___._____......__

Fenwick I 21403:
Upp]%r haul: 41 (0.0560)

ggs and larvae
Large larvae___.

Adjusted total..

Winterquarter T 21404:
Upper haul:
Eggs and larvae 0.1000) .. . ....

Large larvi

Adjusted total _......_._...____

Winterquarter 1T 21405:
Upper haul:
Eggs and larvae (0.1000).. . _..____
Large larvae ... oo _......

Adjusted total ____.__.____.____.

Winterquarter IIT 21406:2
Upper haul:
Eggs (0.1000) larvae (1.0000).____.

Adjusted total ______.________._

Chesapeake I 21409:¢
.. Upper haul:
Large larvae._....

Adjusted total_.._.__.___

Chesapeake I 21408;
Upper haul:
Eges and larvae (0.1000) .________.
Large larvae

. Numb:racéggggs by Number of larvae by millimeter classes
Item
A B (o] 3 4 5 6 7 8 9 10 11
Atlantic City IV 21398:3
Upper haul:
Eggs and larvae (0.0840) .__.. . __|-<co..__ 2 D U | SRR RORPRRIN PROUUYUIOR PRI PRI RO NORUPU FUI (P
Adjusted total. ... __......._|-coo... 21 b S 1 | RN SRR ESUPRURUON (R MU (R RS S R
Cape May IT 21402;
Upper haul:
Eggs and larvae (0.0747).________. 1 28 46 2 21 19 - 2 [N RO DRI PO S,
Largelarvae. ... oo ceeoevoomonoocece oo e || e e e L DN RO R IR A
Adjusted total....__. ... ... 16 454 746 32| 341 | 308 [ U [ (SRR BN I,
Cape May III 21401:
U, haul:

324

-
©on
o
~

402 67 10 3

15 7 1

11 5 1

Adjusted total .ooemooooooeo
Chesapeake III 21407:
U haul:

Adjusted total ____..___._.___
Grand adjusted total.._._._..._

See footnotes at end of table.
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TaBLE 19.—Record of mackerel eggs and larvae caught during cruites I to VII in 1932—Continued
ORUISE IV

Item

Number of eggs by
stages

Number of larvae by millimeter classes

A

B

(o}

10

1

Martha’s Vineyard I 21431: 7
pper haul:
Eggs (0.0187) larvae (0.0373) ...
Adjusted total

Martha's Vineyard IT 21430:
Upper ha
Eggs and larvae (0.0373)....oo....
Lower haul:
Larvae (0.0560)

181

7,660

Adjusted total.___._.._.__.....
Martha’s Vineyard IIT 21429: !
Upper haul:
Eggs and larvae (0.0560) _.._-....
Adjusted total
Montauk ¥ 21426:
Upper haul:
Eggs (0.0280) larvae (0.0560) . _....
Adjusted total... ...

Montauk IT 21427
Upper haul: o ©0.0224)
Eggsand larvae (0.0224)___. ..._
Lower g

Larvae (0 0448)

10
1

972

Adjusted total ...
Montauk IIT 21428: 1
Upper haul
Eggs and larvae (0.0560) - e
Adjusted total .. _.____. ...
Shinnecock I 21425:
Upper haul:
Eggs and larvae (0 0187). e
Adjusted totsl.
Shinnecock II 21424:
Upper ha uld " ©.0228)
s and larvae (0.0224) ____._...
Lowe§ i
Larvae (0 (17,1571 S,
Adjasted total .. _._._______.
New York I 21420:

Upper haul:
Eggs and Iarvae (0.0373) ...

2,875

Adjusted total

New York IT 21421:
Upper haul:
Eggs and larvae (0.0280).... .-
Lower h:
Larvse (0 .0373)

New York III 2]422
% and larvae (0.0373) ...c.ooe..
( ,0448)

149
37

6,861

2, 549

Adjusted total ___....._...._
New York IV 21423:1
Upper haul:

See footnotes at end of table.
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TaBLE 19.—Record of mackerel eggs and larvae caught duiing cruises I to VII in 1932—Continued
CRUISE IV-—Oontinued

Item

Number of eggs by
o stages

“ Number of larvae by millimeter classes

A

B .

C

10

1

Barnegat I 21419: -
pper . :

Eggs (0.0187) larvae (0.0373)

" Adjusted total.

36

Amﬁﬁc City I 21418

Eggs and larvae (0. 0373)
Large larvae .

Adjustéd total.....

At.lagtio City n Aa40% -

Large larvae
Lower haul:
. Larvae. (0.0560)

Adjusted total. o ameaae

—————e o P,

79

Atlantic City 101 21416: 1

.Upper haul:
Eggs and lnrvae 0.074T)

Adjusted total. ..o

Atlantie City IV 21415: 3
Upper haul:

Eggs and larvee (0.1120)_.__...... g

Large larvae,

Adjusted total.o.. ...

Cape May IT 21411;

Upper haul:
Eggs and larvae (0.0448)
Large larvae

...... -~

" -Adjusted total.

(1 TS S ORI R

Cape May III 21412;
Upper haul: . .
Eggs and larvae 0.07147) ...

Large larvae

Lower haul: )
Larvae (0.0560)

g4l

Adjusted AL cseecem e

119

Cape May IV 21413

Upper d larvae (0.0896)
ae
Lower iaul
Large larvae. ...

Adjusted total..._.. ... ..

Cape May V 21414: ¢
Upper haul:
Eggs and larvae (0. 1120)

Adjusted tatel ...

chmpeaka 0. zmo,
p]s‘:;gs and larvae (0.0896)

Larg

.. i- Adjusted total

.. .- Grand adjusted total.........,..

12,172

- 16,.287 |

See footnotes at end of table,
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TABLE 19.—Record of mackerel eggs and larvae caught during crurses. I to VII in 1932-—Continued

"CRUISEV
" Nugb:;a%tegggs Number of larvae by millimeter classes
Item
A IB |70 3 | ¢ 5 6 7 {8 (9 |w0fln 1314
Mont};auklzuaz
(0. 0187) larvae (0.0878)--.-. 40 5 1 [ 25 (SRR RN IS PR PRIy PR AR P SRS,
Larvae (0 §11).%) ISR SO SR B - U (RS SIS NS RO PR} RO Kt [ S
Adjusted total..__._____....._.. 1,456 | 182 36 {1 J0 [N SRR (PRI PN JESIURR SRS S i R P
MonUtauk II 21433
snd larvae (0. 0280)__.;'---'..; 6 10 160 . RN SO
Lowergis 0a96)
Adjusted 1237 I 188 | 314 5,080 /4,865 | .nvonlomooenl iiefonanae)eanans
Shinnecock I1I 21434:
Upper haul: . )
gismdlatvae (0.0448) __........ 5 8 4 12 29 ) & SRR U M PR P R PR
Lower
(0.0898) .. occunnccnannenae]cene s 4 (] [ 2 ORUPRIPY S S, PRI SR P, PR
Adjusted total......_.. e————— 99 { 159 79 253§ 574 | M2 | oo|oeeefeeenan PR RN PR RIS S
NewUYork T 21438: : o
5| 1. RO A D N N IO
19 S A O
Adjusted total...____.____._...\ ___.|.__... 144 180 | 35 S 8 O R T
NewUYork I 21437
Eggs (?0187) larvae (0. 0373) ______ 29 37 21 2( .6 5 11 4 g PRV U R U
............................................................... 1 1 PR TS
Low haul: ' ’
Larvae (0.0373) ... . .____... 2 g 6 : 21 [ IS N i I
¥ L VSRS AR SR NG | AU R 1 16 3 - caeafenin nn
Adjusted total 551 214 154! 188| 41| 18| 1| __. AT
New York III 21436: B R
Upper haul:
Eggsandlarvae (00672).-...‘ ..... 11 14 (] 1 12 - 15 PURRNISY FUSURIE PR [REPS PRI P JRTSRR]
Largelarvae. ... ... .o oo loooal it P UIUUNR | PRI SV SN [ 31 DO SO PR S Y PO SO
Lower haul: :
Larvas (0. 0747) ......................... PO SUUDUN | I 1 [ 3 PO SO e VN FOU S JUVOR
............................ IR SUURIN | SN 1 5 -2 PO IR SO FEUS MU SN SN
Adjusted total ... 128|186 671 105| 128 129 175 PR IO
New York IV 21435;
Upper hauld] @ :
anda larvae (0.1120 19 22 1 1 16 6 il T S
Lowerggns )
Larvae (00896)_........._7 _________________________ b U PR SN FURPIORN AUUI A JRURR U S R R
Adjusted total__.__..__ e m———— 2211 256 12 23| 169 (7 % VO I I RN S A, JEN
Barnegat I 12439:
Upper haul:
Eggs and larvae ©.0747) . o eeee e[l e 1 9 19 20 ... S NP J [
Largelarvae .. ... . .l o e e e 18 10 [ooofeoaafeoos
Adjusted total...._..._._... ..l foeolleooiffeoae-e- 16 | 148 312} 317 12 [ feaanfeees RS PN
Atlantic City Y 21440:
Upper haul:
Eggs and larvae (0.0806).._.._._._ 4 1 2 b2 - ceenfeen-
Large larvae 2| 21..--
Adjusted total. .ooeaae. .. [ 30 PR A, ) § BN SN S 22 18 2 2{-aee]one- [
Aﬂantlc CityII 21441
Upper haul: -
Eggs (0 0289) larvas (0.1120)......} c_..foooo. | IR [ I I 6| 10 feeaesifiaictasic]ioas
Large larvae 1 b 2% T N IO R S
Lower haul:
Larvae (0.0896) 8 2 |evmeen 12 | feaec]eens SO
Large larvae. 11 8 11 6 ceecfaman PRI S
Adjusted total 78 38 59 4 D N O R R, I,

See footnotes at end of table,
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TasLE. 19.— Record. of mackerel ¢ggs and larvae caught durmg cruises I to VII in 198%2—Continued
CRUISE ‘V«Cotitinued

: Npgb:ga%{.:ggs " “Number of larvee by millimeter classes
Item :
A B (0] 3 4 1] 8 7 8 9}10)11/)12)13]14
Atlantio City ITT 21442:
Upper haal: :
Eggs and larvae (0.0896) _____.__. |- _f--eeo. - 38 | PR 3 7 50 44 (70 PN (NGRSO IR SUNIDR NI RN
Largelarvae_ ... oo |oeo e e e m e emae e ) FRPOU ORI S (RIS FRS NI S
Lower haul: ]
Larvae (0.0660) - ...l oo [eccemcfemme e[ aeea | 3 P b U PR JEVUURORS FEUUR FRVTROES IO SSUNE
Large larvae. o oenceoco oo om el oo s e ia e 1 9 15 32 15 L % (RO SR I R AR I
Adjusted total __...._________|.. PO 22| x{ 96| b67{-346| 20| 4| | . |- _[._j.._f___
Atlantic City IV 21443: .
Upper haul: .
and larvae (0. 0747)_ 1
Large larvae.___ 1
Lower haual:
Larvae (0.0747) oo
Largelarvae .. - .o mmifeme e fcceaefeee e e ) 5 (R I F SPS] FEUILE RGNS SR SN IR
Adjusted total ... _____j._____ b . 11 7 220 20 . .|l RS I S M R S
Cape May II 21447;
Upper haul:
Eggs and larvae [(1X7£ ' WORSRR FRRRS FUORSDS PUStoN | IO MR 1 ) U IR ) N TR PR SN FOVON B N A
Large 1arvao .« cceeceeoo_ ... SFRRDE) DRI ISR RPN | BRI SRRLAI PRI ) O PR, S, S A B R
Adjusted total _ .. e[ 29 29 (... O R S S A S O U
Cape May 111 21446; -
Uppgr gy d 1a; €0.0747) 1 1 4
andlarvae (0.0747) ... _____. | fii el Mool eeeeaip 1] 1] 4 jaaeel. [ SIS SO SV IR SN
Sgotarvas, s 1 2|4 | 2l
Lowerhaul
Larvae (0.0373) .o [eamm oo [emmm e e fe e e e ) 3N SR U JRINS SO I
Yargelarvae. ... .. oo feeeooideemca e[ e e e 2. 1 Bfooodeeas D [ M
Adjusted total. e |oaam e e 10 10 32 3 2|3 % RS I I
Cape May IV 21445:
Upper haul:
Eges and latvae 0.0747) 2 2 i1 ] &4 P
Large lar
Lower hluﬂ
Larwvi ]
Adjusted total . . ... e e 17 22| 108 | 104 |38 | ... |-l f---.feol]oooo
Cape May V 21444:¢
Upper haul:
Largelarvae .o coceeeeeecooooooocecmafommacfecacn o] i N SAPORI [NV IS POV IO (PPN N
Lower haul: *
Largelarvae_ _______ . o |ecmenc]eomiio | et 1 JEDUN FOTRN BIUL ML NS SN
Adjusted total - _______________| ool foliiefememef]emeani el 1 RN RS FEDRISN SRR I PR
‘Winterquarter I 21448: 10
Upper haul: -
Largelarvae. .. .. ... ol He i e el [ 2 E— 25 VRN SRR IR BN S |
Adjust.ed total ..o h e [ 3 F— 2] Ceeacfeecc)ecod] 1
Winterquarter II 21449: i o
Upper haul: ) .
Largelarvae. ..o fei o imceei o e | 100 SO SR FERTER N | 1‘ U I |
Adjusted total . .. ... e e e i fr e e 1 ... R PO I B S N RO B §
Winterquarter III 21450:
Upper haul EE .
Largelatvae RN ST OIS R [ —— 3] 44 1 [ eaan
Lower haul: ? :
O &2 TR (113 ) b ) RN RPN O FRR | SOOI PP SN SFENPIN U I S S NS RN [ N
Large larvae__ - R FUIOIPINE § DRI IR FORRPON JUPRSUN SRR L e R s P B
Adjusted total. o ooooooiooi oo e m e e e 20 6] 1| pe|ol
Chesape&keIII 21451 i
Upper haul:
Eggs and larvae (0.0747)..____....1. AU RIS SO | PO SUSIPR SV SORRN ST b 1% RIS s N U IR S PO
Largelarvee_ __.._... .. 7 100 6| 3 .-ci]|eeee
Lower hautl: R
Larvae (0.1120) b 0 U I U R O
Large larvae. _ b N RO UG B N PR SR O
Adjusted total_ . ..o 5 8] 8| 3| 1. feoae]eee-
Grand adjusted total.______._.. 2,007 12,067 16,011 ||5,215 11,243 11,049 11,1321 o11 | 2001841 71 61 21 11 2

See footnotes at end of table.
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TaBLE 19.—Record of mackerel egge and larvae caught during cruises I to. VII in-1982—Continued

Locality

-Ntimber of larvae by millimeter classes

14

15

Martha’s Vine, uf'ard 1 21468:
Upper h:

Eges and larvae (0.0187) .
vae.

Large
Lower ha

Adjusted total...._..._..._..__
Martha'’s Vinoyard II 21467:

Upper hanl:

Egegs (0.0373) larvae (0.0224)
Largelarvae . ... ... ____

Lower haul:

Larvae (0.0373) . o caoooe oo
Largelarvae . ... . ... _...___.__

Adjusted total___.___ . __________
Martha’s Vlneyard IIT 21466:

Upper haul:

Eggs (0.048) larvae (0.0224
Large larv: .,_..,_.E ...... —

Lower haul:
. Larvae (0.0672)
Largoe larv:

Adjusted total .

Montauk I 21464:
Upper haul:

Eggs (0 0187) larvae (0.0373)
Large I

Low

Adjusted totad..__._____._.__._._

Montauk IT 21465:
 Upper haul:

o Qe e 00m0.......

Lower haul:

Larvae (0.0247) .. ...
Largelarvae .. ... .__...._.

Adjusted total...._____..........

Shinnecock IT 21463;
Upper haul:

Eggs and larvae (0.0560)
mgs larvae ¢

Lower haul

Larvae (0.0896) .. . ...
Adjusted total ... ...

New York IT 21460:

Larvae (0 0896) _ o v eeeoslioan
Largelarvae ... ... _....______.

Adjusted total ... ____.. ..

New York IIT 21461:
Upper haul:

Eggs and larvae (0.0373)

Large larv

er haul
Larvae (0 0672) oo
Largelarvae. .. ... oo ..

o0

Lower
Latvae (0 0747)

Large larvae.....

Adjusted total.oooL

See footnotes at end of table.
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‘Tanre 19.—Record of mackerel eggs and larvae caught during cruises I to VII in 1982—Continued
CRUISE VI—Continued

Nugbgga%fegggs Number of larvae by millimeter classes
Locality
A | B | CIl 8 | 4 5 16|7{8|9|10{11|12}13(141{15
New York IV 21462:
Upper haul:
Eggs and larvae (0. 0896) 3 1.
Large larvae. 21
Lower haul:
Larvae (0. 0407) .. 3 28 S (R S
Large Iarvae. ... oo femee e || aeee 10113 JRURPRORY (PR (AR PRIV UPRRON SRR PN SN
Adjusted total .o ofaoo 36 | 182 84 66 28 1127 | 28 | 3 |ooo-fe-iieces|eninfocanfenanlaaan
Atlantic City I 21459:
Upper haul:
Egegs and larvae (0.0560) oo o fooooi|-meomcfiooen JECSPENEN FEVRUON SPROUY RPUPIES N W EGUPRUES BRI RIS R N
Large larvae. ———— S P OISR BRI | RN N, 1 13|13 PN SO N SR
Adjusted totale oo oo oo o N | IO IR EE] B N S O S i
Atlantic City II 21458:
Upper haul:
Eggs and larvae (0. 1120) ... | jooooo e e PR [ A I T YN ORI VIO U SNOION BN PN O
Largelarvae .. oo {{eemaaa e eae 1 41 | 84 JRRVIY NN N N —-
Lower haul:
Larvae (0.0747) .o femeac e e 1 81 4] 21 4ol fean e s
Large larvae. oo oo eecae el b 33 |42 135(30}15 PO SRR NI R,
Adjusted total_ . __._____ .|| f|eeaies 12 99 (45 169 799 | 18| 1 1 | feocoloao]enan
Atlantic City 11X 21457:
Upper haul:
Eggs (0. 0747), larvae (0. 1120) | B T P I |
Large larvae_.._ 4 1 14| 20
Lower haul:
Larvae (0. 0560). 1 31 1|1
Large larvae__._ 2 3212315
Adjusted total. ... e e eaae 17 34|27 126 | 66 | 26 b § SRV RS PO NP U
Cape May II 21454:
Upper haul:
Eggs and larvae (0.0560) ... _{.o_ |- ooooecea e feceee JESUGR) SRR NUURR B O SUUPIRN RO EONVIN P N
Adjusted total. .|| UV IR VRN T FEORORON (PO DRSO RIS O PN
Cape May III 21455:
Upper haul:
Eggs and larvae (0.0560) .. _. oo |ceuoeo|ocomeeocea oo b RN U SRS B U SRR JUWIE S 5 B U O
Large 18rvae. ..o coveremcmeneeoe e e el 2] 812 101 4|11 ‘21 38
Lower haul:1
Largelarvae .. .o o |eeefeee e e JEOUES SO S B I N B2 B U PN [ O SN
Adjusted total.. . oo feemee e el 1) 4] 6} 2] 6| 4] 6| 2) 81 2] 1
Cape May IV 21456:
Upper haul:
BEggs and larvae (0.0560) .o cveoeveeemeeo|omomacoomae oo SO (N U DR S U OO Y N RN SR
1 1 711011
JEURUR UL S B B PR
Large larvae. - [FSOR B
Adjusted total 8110018 8] 38
Grand adjusted total...._..._._. 2,815 11,161 11,562 |{9,214 |8,236 {2,371 |601 (399 (470 {186 ; 41 |12 | 4| 4 2] 1

See footnote at end of table.



232 FISHERY BULLETIN OF THE FISH AND° WILDEIFE SERVICE

TABLE 19.—Record of mackerel eggs and larvae caught during cruises I to VII in 1932—Continued
CRUISE VII

Number of eggs
by stages
Locality —

Al B C 3 416617 ({8!9]10111{12(18

Number of larvae by millimeter classes

14 15'16'17 18(19 20|2122

Martha’s Vineyard I 21480:
Upper haul: .
Eggs and larvae (0.0224)._._.______ 31 48 L2 8~ 20 I W UUPRUROR R W UG RV U PTG O AP A Oy OV ) s U O (O O P
arge larvae 8 611

........................ JEOEOEORS PGV RIS | IR B 12 JRURNS IO DR U O RO O O RN ) RO D O

Larvae (0.0560) ..o oo _oeoeeeooooo cmecfemmaan]aeeee b 128 U [ N RO U SOV SUUORS ROUPRY RO DU (N RN IV RO R O Y O R A
e larvae. ... e JROVORORY RPN SR | R JEONOUORS PURPRON PRIV - 2 DROUPRE DRy GRS JUPRY ORIV OO P SO RO S S5O RO

Martha’s Vineyard IT 21491:
Upper hau
Eggs (0 0140) larvae (0.0560)_..._._. RO PR 2 27{12 |15} 11 |2 .
Large Iarvae .. ... . iceoooo. JRRSPES IRORUINR PRSI | SR RN PRg i {1 I '/ B S 0 WO DR N DU RO O IO (PP OO S Y R A O
- Lower haul ]
Larvae (0.0747) .- o. (R FEVUPRI P e 8 4| 6] 1|1
Largelarvae. .. ocoooeooooocccneco. JROON S AR | I, el 1 218

Adjusted total . ooovee .. JROEN R 100 || 361 {164 (214 122 127 | 3 {.__}...} -).-|--)--foo)--)ao)e e n)ecden)ea

Montauklzuso
Upper haul
Eggs and larvae (0.0200)...-...- 8 7 21 82| 3| B (coacfemn]-acfoaalacc]eclan]o]oe o e e n e o oo -] -1
Largelarvae. .. _ceoooooofeeo|oea e 21121 5 {712 oot ee
Lower haul:

5
h
|
'
.
|
H
H
H
)
:
1
.
!
1
|
|
|
1
i
H
:
'
H
i
T
1
H
]
N
H
1
)
}
|
T
;
;
H
H
!
T
1
{
H
'
!
-
[ )
~
-
v
|
i
N
H
|
7
;
V
i
;
]
;
i
7
!
i
|
7
]
;
j
:
|
;
:
:
|
7
'

Adjusted total. .. _____....._.... 198 | 231 | 693 112,230 1337 (186 | 35 | 8 1 3 {___{. ..l q-loobooiodo g

Montauk II 21488:
Upper haul:

Eggsand larvae (0.0896) - cevecccanana. [RPRIOEN PPV BN | PR, PPN S R

Large larv: 14

Larvae'(o.nzo) ...................... SN DU I | U T A
Large 1arvae oo oo oicieeeaoaan PRSI DTG SN | N, N I B 3

NN DN
-~ N
T
1
'
]
i

Adjusted total ... _..________ JREU (RN PRI | .-l 1] 3|2

Montauk IIT 21487: . S I

Upper haul: N
Eges and latvae (0.0747) e e P

Large larvae. . ceeomeiianoans
Lower lmul -
Larvae (0 0747)
Large larvae.__

Adjusted total. ..o RSSO VR | (o RN RO J S S B I - O U O G ' DU ) ) R

Shinnecock I 21485:
Upper haul:

Eggs and !arvae (0.0267). oo .- 2 13 59

Largelarvae. . ... ooooooooeoa .. R N SO 2

Adjusted total. ... ..o o] 101 658 |(2,985 1202 [ 78 120 | 8 |._f . foo|ooofeoecfolocordec)a]oo]en] s

Shinnecock II 21486:
Upper haul:
Largelarvae .. ... ... RN PPN IPUIPN | PR 1] 8 3| j-fdeifiieei_j2isi3illi
Lowerhaul: u .
Largelarvae ... ... RN ESSPRVIOION U | ORI 21 2| 11 e a2 e et

Adjusted total. ... .. ... __ NN PRI ORI | R 8 6| 4|1 | fofoe|--]--L 52212411}

New York I 21484:
Upper haul:

Eggs (0.0280) larvae (0.0560)

Large larvae..

Adjusted total. ... ._____.______

New York II 21483:
Upper haul:
Eggs and larvne [(UR V1) I RIS FRPRSPRION FR | IS | PR RS R AP SRR SRS NS U PO S O Y (RS O
Large larvae...._ ) (SOOI N NS | BN 4 6 8|...] ___foooloode|-ofeo]eciea]efeoloo]ao)nfee
Lower haul
Larvae (0.0747) e oo vooeeeeee o RO ORI SIS | SO RS NN I |
Largelarvae. . oo ooeoa_ PR S RSO | IR bV | N OO RGN Y IR U DU O U B { SO Y SO
6

Adjusted t0tal. o ooomoooeoeeeo. JUUL AU T | I 71 7

O
N

10 | 14 JRONOES PRI JUPOPRY RO RO RO RO R RN N R RO S RO O

See footnote at end of table,
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TaBLE 19.—Record of mackerel eggs and larvae caught during cruises I to VII in 1932—Continued
CRUISE VII—Continued

N“l’;;,bse{a‘égggs Number of larvae by millimeter classes
Locality

A} B C 3 4| 5| 6{7]8]|9|10]11]12{13]14/15(16/17(18|19,20{21(22

New York ITI 21482:
Upper haul:
Eggs and larvae (0.1667) ...cc...._.._ [EVESEN PR S | JEVUON (RUUUURN DRRPUONY RVIVR NI SR DRI SO I ¥ | SN NS O SO OO Y N DO I
Largelarvae. _______________________ JRUTAN ORI AR | NI FEUOINEY S R SORO DI NP S o I |
Lower haul:
Larvae (0.2500) ... ... ..o .. RS ORI VI | SRR 3 4 SR | R SRR S FUVUIS VN U DU O RGN SOV O OO VY N S
Largelarvae_ . . ooocooeioooo RSO PRSP PRI | IR RPN D] NN ) N 1 RO NP IO PN OR[N SO RS U N RO O Y S O

Adjusted total__...._..____.___._. RPN ORI IR | DO 6 38 8| 1. .-l 2] 3 fdnf ]

New York IV 21481:
Upper haul; .
Eggs and larvae (0.2000) ....coo...._. RSN U ISR | B, e 2
Largelarvae. ... .. ... (RSN SR A | SUI O

Lower haul:
Larvae (0.0500) ... ... [ESSSO) PR AP | EE RN I

Large larvae. ..

Adjusted total

Atlantic City I 21469:

Upper haul:
Eggs and larvae (0.0667)............ OIUUN SIS SR 3 FRUSUS JRORON (RN JRURRY IURSY FRUUPR RO PIOB DN FUNSY RO ) RO SO O Y O DO
Largelarvae. .. .o RSN S F | I, VPO SAURREY OVOUN SOV SN N NIV OIS SO I § VORY SO UORG HONY S A0 NN D O

Adjusted total_.______________. S SR S I b2 N RN (RPN DU NV SR RSN OO SN I § OO IO ORGSO S O O

Atlantic City 1I 21477: 18
Lower haul:
Largelarvae 8. .. . . ... oo PRI DRSS R | BT, JUURUIINS SUUUH PIUUIOR SRS NVEN SO (RN (NS NN O BN NS SO I § Y O SO ) S

Adjusted tota ___________________ SN N N { AN N O I N O VU OO O Y

Atlantic City III 21478: 17
Lower haul: 18

Largelarvae...____.__.___.._ .. ... RV (R PR | MO PR U N S

Adjustedtotal...___._____________ PR R R | . RO PO e P

Atlantic City IV 21479:19
Upper haul:
Largelarvee ... . ... ... ... (RS IR U | SR, JRUUION FORINS N Po
Adjusted total ... ... .. ... ... (VO ORI IRRORUR | RS FRN PO T N
Cape May IV 21475:
p%‘m)erhaul:
Large larvae 5. _.
Lower haul:

[P DR DRRIC JRH SOVt I | SRR R O U SO O | P e N PO Y DO D

Largelarvae ! ... .. . ... ....... el
Adjusted total ______________.___ P O P I O T Y
Grand adjusted total.............. 851| 1,303| 2, 733!| 8,505, 734| 546, 2081 55| 19| 13| 12| 5| 9| 7| 8| 6i 2| 3. &

Norz.~-The above given table does not include stations at which hauls were made and no eggs or larvae of mackerel found. All
these hauls were completely sorted for,larie larvae, but only fractions for eggs and small Jarvae. In the following enumeration that
includes all such stations, the fractions of hauls sorted are included in parentheses, and the letters U and L refer to upper and lower
hauls, respectively. Unless otherwise specified, the fraction given for upper haul was sorted for both eggs and larvae, those of the
lower haul for larvae only. Cruise I: Martha’s Vineyard I 21327 (U 0.0187 for eggs) (0.0747 for larvae); Martha’s Vineyard II 21328
(U 0.0747) (1. 0.0747); Martha’s Vineyard I1I 21329 (U 0.0747) (L 0.0660); Martha’s Vin%}’ard 1V 21330 (U 0.0747) (L 0.0560); New York
VI 21331 (U 0.1120) (L 0.0747); Cape May VI 21341 (U 0.0500); Chesapeake III 21350 (U 0.2500) (¥, 0.1000). Cruise II: Martha’s Vine-
yard IT 21380 (U 0.0373) (I 0.0560); Martha’s Vineyard I1I 21379 (U 0.2800 for eggs) (0.0560 for larvae) (L 0.0323); Montauk III 21377
(U 0.0373) (1.0.0373); New York 1V 21372 (U 0.0560) (L 0.0747). Cruise ITI: Martha’s Vineyard 11 21383 (U 0.0560) (L 0.0560); Martha’s
Vineyard IIX 21384 (U 0.0373) (L 0.0448); Montauk III 21385 (U 0.0560) (L 0.0448). Cruise V: Chesapeake I 21453 (U 0.0187 for e%gs)
(0.0373 for larvae); Chesa})eake II 21452 (U 0.0560). Cruise VII: Martha’s Vineyard IIT 21492 (U 0.0373) (L 0.0747); Martha’s Vine-
yard IV 21493 (U 0.1120) (L 0.0896); Cape May II 21470 (U 0.0373); Cape May III 21476 (U 0.2000) (L 0.2000); Cape May V 21474
r(U ]1.()()()())) ((11‘416000008925 ), Winterquarter I 21471 (U 0.0373 for eggs) (0.0187 for larvae); Winterquarter IT 21472 (U 0.0448 for eggs) (0.0224
or larvae, . .

1Nolarvae found in 0.0560 of lower haul.

% No larvae found in 0.0448 of lower haul.

3 No larvae found in 0.0373 of lower haul. '

4 No larvae found in 0.0373 of upper haul.

& No eggs or larvae found in 0.0747 of upper haul.

8 No eggs or larvae found in 0.0250 of upper haul.

7 No larvae found in 0.0320 of lower haul.

8 No eggs or larvae found in 0.0407 of upper haul.

¥ No larvae found in 0.1120 of lower haul.

19 No eggs found in 0.0448 of upper haul or larvae in 0.0224 of upper haul.

11 No eggs or larvae found in 0.0747 of upper haul and no larvaé in 0.0747 of Jower haul.

12 No larvae found in 0.0280 of lower haul.

13 No eggs or larvae found in 0.1120 of upper haul.

14 No larvae found in 0.0747 of lower haul,

15 No eggs or larvae found in 0.1120 and no large larvae in entire upper haul.

18 No small larvae found in 0.1667 of lower haul.

17 No eggs or larvae found in 0.1000 of ulxl)f)er haul and no large larvae in entire upper haul.

18 No larvae found in 0.2000 of lower haul. L

1% No eggs or larvae found in 0.1120 of upper haul, no larvae found in 0.1667 of lower haul, and no large larvae in entire lower haul.

30 Before applying the regular adjustments the count in the uppér haul was multiplied by 4 to adjust for the accidental loss of 84
(estimated) of the plankton.

1
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TABLE 20.—Record of mackerel larvae eaught on cruises VIII gnd IX

[Column A gives the actual count, Column B the standardized total., Sizes under 7 mm. in length have been omitted on
account of their incomplete retention by the 2-meter stramin net used on this cruise]

CRUISE VIII, JUNE 26 TO JULY ‘1, 1932

Length in millimeters

Martha’s Vineyard|Montauk Shinnecock New York

I II v I I I II I

(1283) | (1282) | (1269) (1275) (1274) (1270) 127y | (1272) | Q260) | (1261)
A|B|{A|BjA{B|A}| B Al B i{A B |A[{B|A]BA]J]BJA]| B

Length in millimeters

4 38. 62
Barnegat Atlantic City Cape May
Total
I 1 11 s v II III v
- (1269) (1262) (1263) (1264) (1265) (1266) (1267) (1268)
Al B |A]'B A| B |A| B |A| B |A] B |A} B |A{ B

BheNsagkeyssRs

—
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TaBLE 20.—Record of mackerel larvae caught on éruises VIII and IX—Continued
CRUISE IX, JULY 16-24, 1932.

Cape West- | South s,
Cape | Chat- 8 Martha’s Shinne- | New
oston | - Cod ern | Chan- Montauk
Ann Bay ham Georges| nel Vineyard cock York o
Total
Length in
millimeters II IT I II I v I I1 I II I I
(1319) | (1318) | (1316) | (1328) | (1308) (1307) | (1303) | (1302) | (1288) | (1200) (1204) (1296)
A{B/A| B(A|B|/A[B|A|B{A|BJ/A|B|/A|B|A|B/A|B}|]A| B | |A|B|(A| B
_____________________ 110. 21} 10!1.10 5.0. 50 96| 4.80 120| 8.87
10i1. . 1. 60 25817. 26
10/1. 3.70 95| 8.20
_____ 5| .30 21] 3.44
2 .06 9 1.89
1 5 1.18
1 1 .11
2! .87
i .28
21 .79
1} .12
1 .11
1 . 1} .28
2] . 20 .51
_____ 1 .26 H .28
..... 41 5 1.28
_____ 1 .26 1 .28
3 . 3 .7
3| . 4 .06
______ 5/1. 50 1.28
..... . 6L, 5l 1.28
..... 1. 1 .28
I DUSEES Y [NORS DYOIGHES FVSY SRR RN PRI VIR JUORNES NN PR (EU DRSS < 1 .26
> I 1T - S N ot S DU ) it et b B N T S 11
Total.._.. 4| .44 43]12.03 1} .11 338.47‘ 3|-2.04f 1} .21 39/4.29( 4/1.03] 7| .70| 1 .19; 409(20. 45! 1} .12 546/50.08

Norte.—In addition to the above, hauls which yielded no mackerel material were made during cruise VIII at New York IV
on June 29, Montauk I, II, and III on June 30, and Martha’s Vineyard III and IV on July 1; and during cruise IX at Montank
II and IV and Shinnecock I and III on July 17, at New York I, II1, and IV on July 18, at Neéw York V and Martha’s Vine u‘d
IIT and IV on July 19, at Nantucket Shoals I II, and III on 5u1y 20, at South Channel II and Western Georges I and
July 21, at South Channel I, Chatham I, Nanset I, ‘Race Point I and Boston Light I on July 22, at Cape Anne I, ewburyport I,
Boone fsland I, and Cape Flizabeth I and IT on July 23, at Boone Island II, Cape Anne I1I, and Race Point IT on July 24, 1932,

E: ) SIZES OF YOUNGEST POST-PLANKTONIC MACKEREL

To afford comparison between the largest tow-netted mackerel and smallest
sizes caught by other gear, there are given in table 21 the length frequencies of several
samples selected for their pertinence to this subject. The measurements were taken
to the nearest half centimeter on a straight line from the snout to the fork of the tail.

TaBLE 21.—Sizes of young mackerel in the earliest available samples of post-planktonic stages in 1.926
, 1927, and 1932

['The sample of July 22, 1926, was taken by dip net in the boat basin at the Fisheries Biological Btation at Woods Hole, Mass
The other samples of 1926 and those of 1927 were taken by dip net in pound nets in the vicinity of Woods Hole, Mass.; and the
1932 sample came from the commercial catch of a pound net in the vicinity of Montauk, N. Y.]

Length in mi]limeters July 22,1926 | Aug. 4,1926 | Aug. 8, 1926 | July 28, 1927 | Aug. 34, 1927 | Aug. 30, 1932

Num,bef . Number Number Number Number Number

8 Gﬂ&asu—li-l
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